An emerging public health strategy is to enhance children's opportunities for physical activity (PA) during school recess periods, yet little is known about the influence of children's enjoyment of school playground activities on lunchtime recess PA participation. This study consisted of children within two Australian elementary schools (n=105) aged eight to 12 years old. The Lunchtime Enjoyment Activity and Play (LEAP) questionnaire was used to measure children's enjoyment of school playground activities and pedometers were used to measure PA. Multiple linear regression models were applied in STATA (version 13.0) to investigate the relationship between children's enjoyment of playground activities and PA during school lunchtime recess. It was discovered that children's enjoyment of more vigorous-type school playground activities including playing tag games, running/sprinting, playing with sporting equipment and man-made equipment such as sporting facilities (and playground equipment) were significant predictors of children's pedometer-determined steps per minute during school lunchtime recess. Children's enjoyment of school playground activities and enjoyment of PA can be a significant predictor of children's PA during school lunchtime recess. Considering children's enjoyment of school playground activities may enable valuable insight for school decision-makers when developing school playground areas and activities during school lunchtime recess to promote PA participation.
Introduction
The development of physical activity (PA) early in life is important. Childhood is a crucial time for developing PA habits that can prevent potential lifestyle diseases associated with sedentary behavior habits in adulthood such as type 2 diabetes, obesity and cardiovascular disease (CVD; WHO 2015) . Schools have been recognized as a crucial setting for providing children with PA opportunities via sport programs, physical education, after-school activities and school recess periods , (Kriemler et al. 2011; Parrish et al. 2013) . Nevertheless, there are a host of barriers to facilitating physical education effectively and in many countries physical education does not provide children with enough PA opportunities to meet national PA guidelines (Lee, et al. 2007; Jenkinson and Benson 2010) . Curricular time devoted to school children's and adolescent physical education is declining (Jenkinson and Benson 2009; Nettlefold et al. 2010) . In order to lessen the demands on schools to facilitate physical education, sport and after-school activity programs, there is an increasing trend towards schools providing children with PA opportunities via non-curricular periods such as school recess (e.g. morning recess, lunchtime recess; Parrish et al. 2013; Ickes et al. 2013; Hyndman 2015) . Physical activity during school recess is now recognized as the major source for children's daily PA , contributing up to half of children's recommended daily PA. Evidence suggests children spend over a third of their school recess engaged in moderate to vigorous physical activity (MVPA; Nettlefold et al. 2010) . With children engaged in approximately 30 hours per week at school (Nettlefold et al. 2010) , access and opportunities for PA beyond school recess can be limited, therefore developing a greater understanding of children's PA during school recess is important.
An important component of tailoring interventions to facilitate children's PA requires the identification of psychosocial correlates that may explain PA behavior change Hyndman, Chancellor and Lester 2015) . Childhood PA participation can include active play (Chancellor 2013) , structured sport (Pill 2015) , physical education (Jenkinson and Benson 2010) and active transport (Faulkner et al. 2009 ). Literature reviews have regularly highlighted exercise motivation, social support and self-efficacy as important psychosocial correlates of PA (Van Der Horst et al. 2007) and encourage further investigation into the psychosocial correlates of children and adolescent PA (Sallis, Prochaska, and Taylor 2000; Salmon et al. 2006; Van Der Horst et al. 2007 ). More recently, studies have reported the association between the psychosocial correlate 'enjoyment' and children's PA (Lawman et al. 2011; McCarthy, Jones, and Clark-Carter 2008; Moore et al. 2009 ). The relationship between enjoyment and PA behavior can be explained by the self-determination theory (SDT). The SDT outlines that behaviors such as PA can be motivated by intrinsic factors (e.g. experiencing enjoyment from PA) and PA participation is more likely to be sustained when motivation comes from intrinsic rather than extrinsic factors (e.g. obtaining recognition and rewards; Lawman et al. 2011) . Enjoyment has been reported to be positively associated with children's motivation to be involved in lifelong sport (McCarthy, Jones, and Clark-Carter 2008) and PA participation (Moore et al. 2009; Salmon et al. 2005) . There are a range of positive developmental, physical and psychological outcomes associated with an active lifestyle, however 'reduced enjoyment' has been recognized as a determinant of declining PA participation (Ewing and Seefeldt 1996) . The youth physical activity promotion (YPAP) model reported by Welk outlines that if children enjoy participating in activities, there is an improved likelihood of maintaining participation in the activities (Welk 1999) . Enjoyment is developed intrinsically via kinaesthetic experiences (e.g. kicking a ball), as well as achievement of personal goals (e.g. climbing monkey bars) and extrinsically via social recognition and comparative achievement (Scanlan and Lewthwaite 1986) . Researchers define enjoyment of PA as "a positive affective response to an experience that reflects generalized feelings such as pleasure, liking, and fun (p.32, Scanlan and Lewthwaite 1986) ." Given the many kinaesthetic experiences encountered by children from day to day at school, psychosocial influences on PA behavior such as enjoyment are important considerations when measuring the PA and health behavior of children.
Enjoyment has been established to be a mediator for participation in physical activities (Brown et al. 2013; Moore et al. 2009; Dishman et al. 2005) and sport (McCarthy, Jones, and Clark-Carter 2008) . Other studies have also reported on the link between enjoyment and correlates of PA including self-determination (Ntoumanis 2002) , motor skill proficiency (Okely, Booth, and Patterson 2001) , task orientation (Boyd and Yin 1996) , self-efficacy (Rovniak et al. 2002) , goal setting (Rovniak et al. 2002) , and perceived competence (Boyd and Yin 1996) . Mediators of children's school-based PA such as enjoyment have also been identified as important to evaluate the effects of school-based interventions (Kriemler et al. 2011) . Although enjoyment has been regularly identified as a facilitator to children's PA, there is a gap in the literature examining the relationship between children's enjoyment of school playground activities and participation in PA during school lunchtime recess (Hyndman et al. 2013; .
A number of studies have explored the influences on children's school playground physical activities (Hyndman et al. 2012; Parrish et al. 2013; Ickes et al. 2013) , enjoyment of PA (Lawman et al. 2011; McCarthy, Jones, and Clark-Carter 2008; Moore et al. 2009 ) and enjoyment of school-based physical activities (Hyndman et al. 2013; Hyndman, Chancellor and Lester 2015) . This study addresses a unique gap in the literature by exploring whether children's enjoyment of school playground physical activities can predict objectively measured participation in PA during lunchtime recess. The purpose of this cross-sectional study was to explore the relationship between elementary school children's enjoyment of school playground activities and participation in school lunchtime recess PA.
Methods

Theoretical foundation
The social-ecological model was applied as the theoretical foundation of the study. The model emphasizes a 'person-environment' fit, implying that there is an association between the intra-personal (individual) level, inter-personal (social) environment level, physical environment level and policy levels of influence within an environment (Salmon and King 2010) . The social-ecological model framework provides a comprehensive insight into the influences on children's PA (Salmon and King 2010) . Attempts to develop PA behavior at a single level of influence (e.g. social activities) can often be resisted by other levels of environmental influence (Salmon and King 2010) . Knowledge of such multiple influences within a school context must be understood to guide future school-based PA interventions Hyndman, Chancellor and Lester 2015) .
Design and procedures
The Principals of two catholic co-educational elementary schools in the western region of Victoria, Australia were selected and approached by researchers during Term 1, 2010 (Autumn). Elementary school one's Index of Community Socio-Educational Advantage (ICSEA) score of 976 was slightly below the national average ICSEA level of 1000 (ACARA 2010). The school's proportion of children with a language background other than English (LOTE) and indigenous background was four and two per cent respectively (ACARA 2010). Elementary school two's ICSEA score of 1105 was slightly above the national average (ACARA 2010). The school's proportion of children with LOTE and indigenous background was 13 and three per cent respectively (ACARA 2010). Elementary school children (grade levels 3-6) were invited to participate in the enjoyment and PA study via a letter and consent form distributed in March 2010. Grade levels three to six were invited to participate as children over eight years are more capable of accurately and reliably self-reporting their own health behavior (Riley 2004).
All children interested in participating were instructed to obtain parental consent and return their consent forms to the general office of their school and attend the scheduled questionnaire session. During this study, 105 children from both schools aged 8 to 12 years (60% females; 40% males) returned their consent forms by the due date (Grade 3= 28; Grade 4= 32; Grade 5= 19; Grade 6=26; Response rate= 92.1%).
Ethical approval for the study was obtained from the University of Ballarat Human Research Ethics Committee, the regional Catholic diocese and permission was gained from the school principals.
Elementary school playground settings
Within elementary school one, there was a large hard surfaced area at the front of the school that consisted of playground surface markings (e.g. hopscotch games). Also at the front of the school were three sets of fixed playground equipment with climbing bars, ladders and slides. At the back of the elementary school was a large grass field surrounded by trees, a spider web climbing platform and sandpit. Beyond the grass field was a basketball court at the bottom of the elementary school. Children were on the playground for 15 minutes at morning recess and 45 minutes at lunchtime recess and children had access to sporting equipment. All children (5-12-year-olds) had access to the schoolyard simultaneously. Two teachers supervised the playground during recess periods at all times (one allocated to the front of the school and one allocated to the bottom area of the school).
Within elementary school two, there was a large grass field of triangular shape bordered by trees and bushes and a large asphalt hard surfaced court area. Children were on the playground for 30 minutes at morning recess and 30 minutes during the lunchtime recess. All children (5-12-year-olds) had access to the schoolyard simultaneously. The school provided sports equipment to the children such as footballs, bats and balls as per usual practice in elementary schools. Two teachers were allocated on school playground supervision (yard duty) during the school recess periods, with one teacher allocated to supervise the grass field and the other allocated to supervise the hardsurfaced area.
Measures
Enjoyment of school playground activities
The Lunchtime Enjoyment of Activity and Play (LEAP) Questionnaire was used to measure children's enjoyment of school playground activities (Hyndman et al. 2013) . The LEAP questionnaire is a reliable, context-specific questionnaire consisting of 39 items, categorized by social-ecological model levels (intra-personal, inter-personal, physical environment/policy; Salmon and King 2010) to identify the broader influences on children's enjoyment of school playground and lunchtime activities (Hyndman et al. 2013) . The intra-personal component includes six categories (20 items) examining children's enjoyment of activity during school breaks, basic locomotion, imaginative play, play-based movements, play variations, and sedentary behavior. The interpersonal component consists of one category (2 items) examining children's enjoyment of social play. The physical environment and policy/organization component includes five categories (17 items) examining children's enjoyment of climatic conditions (warm and cool), man-made items, natural items, play area size, and play within sheltered areas (Hyndman et al. 2013 ). All enjoyment items are rated on a five-point likert scale (1=very unhappy; 2=unhappy; 3=not sure; 4=happy; 5=very happy; Hyndman et al. 2013) . A score was computed by calculating the average of each socialecological model enjoyment category and items.
Enjoyment of physical activity
The Physical Activity Children's Enjoyment Scale (PACES) was used to determine children's general enjoyment of PA at the intrapersonal social-ecological model level. The revised PACES is reliable (Moore et al. 2009 ) and comprehensive (Motl et al. 2001) for school-aged children aged eight years and over, consisting of a 16 statement scale starting with the question stem 'When I am physically active…" with a 5-point likert scale (1=disagree a lot; 2=disagree; 3=no opinion; 4=agree; 5=agree a lot). A score is computed by calculating the mean of the 16 items (Moore et al 2009) .
Pedometers
Children's steps were assessed using a Yamax Digiwalker SW200 pedometer (the monitor was taped closed to prevent tampering during lunchtime recess). The Yamax Digiwalker pedometer has been validated for measurement in children within laboratory and field settings Ingledew 1999, Eston, Rowlands and Ingledew 1998) . Prior to measurement, the accuracy of the pedometers was checked using a walking test, consisting of the researcher wearing each pedometer and walking 50 steps. The count on each pedometer was recorded after 50 steps (reflecting the procedure reported by Vincent and Sidman (Vincent and Pangrazi 2002) and no pedometer exceeding 4% error (more than two steps incorrectly recorded out of 50) were used in the study. On the initial day of monitoring, children were instructed on how to wear the pedometer (attachment on the right hip) and the pedometer's removal (immediately after-school lunchtime recess). Children were asked to wear the pedometer during the whole of school lunchtime recess and instructed to place the monitor into a storage box at the conclusion of lunchtime recess as they were lining up to enter their classroom. The investigators and class teacher ensured that no child was still wearing a pedometer. The total step counts for each individual child were recorded immediately after-school lunchtime recess into a Microsoft Excel spreadsheet. Researchers recorded if the child's pedometer battery went flat, the child was absent or if the pedometer was faulty. Pedometer counts were converted to steps per minute by dividing total steps by the number of lunchtime recess minutes to ensure school lunchtime recess time differences were accounted for between the two schools. Children's PA over five days was used for the analysis as it has been revealed that four to five days can provide more accurate representation of children's PA participation (Gretebeck and Montoye 1992) .
Statistical Analysis
The Statistical Package for Social Sciences (SPSS) version 22 and STATA version 13 were used to analyse the data. Kolmogorov-Smirnov tests of normality in SPSS displayed that children's steps per minute during lunchtime recess over five days and enjoyment scores were normally distributed (p > 0.05). Separate multiple linear regressions (using robust standard error estimation to account for class and grade level clustering in the data) were used in STATA to determine significance between LEAP questionnaire (LEAP) items and the PACES summary score with children's average lunchtime recess steps per minute over five days, taking into account age and gender. A Chi-square test was used in SPSS to compare gender-specific proportions of high enjoyment levels (happy/very happy) for the LEAP questionnaire enjoyment items.
Results
It was discovered that children's enjoyment of vigorous school playground physical activities, including playing tag games, running/sprinting, playing with sporting equipment and man-made equipment such as sporting facilities (and playground equipment) were significant predictors of children's activity during school lunchtime recess.
Intra-personal (Individual) level: Enjoyment of school playground activities A large proportion of children had a high level of enjoyment for being active during school play activities (93% happy/very happy), playing at lunchtime recess (96% happy/very happy), playing at morning recess (96% happy/very happy), school playground activities (89% happy/very happy) and climbing activities (92% happy/very happy; Table 1 ). In contrast, children had the lowest levels of enjoyment for using their imagination (48% happy/very happy), sitting (47% happy/very happy) and resting/relaxing during school playground activities (50% happy/very happy; Table 1 ).
A high level of average enjoyment was reported by children for the intra-personal (individual) level categories included school break activities (mean=4.5/5), basic locomotion (mean=4.2/5) and play-based movements (mean=4.1/5).
A significantly higher proportion of males compared to females enjoyed (happy or very happy) running and sprinting (98% compared to 76% respectively; X 2 = 8.959, p=0.003) and lifting and pushing (74% compared to 53% respectively; X 2 = 4.482, p=0.034; Table  1 ). While a significantly greater proportion of females compared to males enjoyed walking in the playground (84% compared to 67% respectively; X 2 = 4.357, p=0.037), and creating and making things (70% compared to 49% respectively; X 2 = 4.654, p=0.031) than males (Table 1) .
Inter-personal (social) level: Enjoyment of school playground activities A large proportion of children had a very high level of enjoyment for playing with friends (97% happy/very happy) and talking to friends (90% happy/very happy) during school play activities (Table 1) . On average, children reported a high level of enjoyment for the category 'social play' (mean=4.7/5).
Physical environment/policy level: Enjoyment of school playground activities
A large proportion of children had a high level of enjoyment for playing with sporting equipment (92% happy/very happy), with playground and sporting facilities (84% happy/very happy), on grassy areas (84% happy/very happy) and with natural things such as trees, rocks and gardens (83% happy/very happy) during school play activities (Table 2 ). In contrast, children reported a lower level of enjoyment for playing in the school playground when it is hot (49% happy/very happy) and when it is cold (50% happy/very happy; Table 2 ). A significantly higher proportion of males compared to (Hyndman et al. 2013 ). females enjoyed (happy or very happy) playing in the school playground when it was cold (62% compared to 42% respectively; X 2 = 3.994, p=0.046; Table 2 ).
A high level of average enjoyment was reported by children for the physical environment/policy level categories natural items (mean=4.2/5), man-made items (mean=4.2/5) and play area size (mean=4.1/5).
Intra-personal (Individual) level: Physical activity participation All children's PA participation during lunchtime recess averaged 57.1 steps per minute (±19.1) over five days. Males recorded a significantly higher number of steps per minute averaged over 5 lunchtime recess periods (mean=65.0) than females (mean=49.1, p<0.01). There were no significant differences with respect to age (p>0.05).
After controlling for age and gender, separate multi-level linear regression models showed an increased in children's enjoyment of being active (β=5.89, p=0.024), tag games (β=4.17, p=0.006) and basic locomotion such as running or sprinting (β=4.18, p=0.015), predicted an increased average number of steps per minute during lunchtime recess (Table 3 ). Children's enjoyment of PA measured by the PACES (β=6.52, p=0.034), also predicted an increased average number of steps per minute during lunchtime recess (Table 3) .
Inter-personal (Social) level: Physical activity participation
There was no significant association between children's enjoyment of social play items and PA participation (Table 3 ).
Physical environment/policy level: Physical activity participation
Children's enjoyment in man-made items such as playing with sporting equipment at lunchtime recess (β=4.62, p=0.002) and having more man-made items such as playground equipment and sporting facilities to play with (β=4.62, p=0.002) predicted an increase in mean steps per minute during lunchtime recess (Table 4) .
Discussion
This study provides greater understanding of the relationship between children's enjoyment of school playground activities and PA during school lunchtime recess, which can be used by those responsible for decision making in schools to inform school-based playground interventions and planning. Little research has examined the relationship between children's enjoyment of school playground activities and PA during school lunchtime recess, despite a consistent link between children's enjoyment of general PA and participation in PA (Moore et al. 2009 ).
The social-ecological model was used to understand the multiple levels of influence (Salmon and King 2010) of each of the children's enjoyment in school playground activities, categorized from the LEAP questionnaire. There have been limited school playground investigations underpinned by the components of the social-ecological model in school children (Hyndman et al. 2013; . Additionally, the types of school playground activities children enjoy that predict PA, may influence school philosophies regarding the importance of school recess periods as an opportunity to encourage PA. (Hyndman et al. 2013) ; PACES= Physical Activity Children's Enjoyment Scale (Moore et al. 2009 ). (Hyndman et al. 2013 ).
The highest level of children's self-reported enjoyment for the intra-personal (individual) school playground variables were playing at morning recess/lunchtime recess, being active in the playground, school playground activities and climbing. The high levels of enjoyment could be due to children enjoying escaping the confines of the school classroom walls to 'let off steam' (Evans and Pellegrini 1997; Chancellor 2013) and engaging in a variety of school recess opportunities. The importance of overcoming the risk associated with falling from the elevated height of monkey bars to develop physical skills has been described as a facilitator for children's school physical activity participation (Hyndman et al. 2012) . The presence of monkey bars in the school playground is an important consideration to promote PA (Brown et al. 2009 ).
Children's enjoyment of PA (measured via PACES), being active and vigorous-type PA activities such as tag games and running/sprinting were revealed to be significant predictors of children's pedometer-determined steps per minute accumulated during school lunchtime recess. Similarly, children's low levels of enjoyment for lower intensity PA activities (e.g. sitting, using imagination and resting/relaxing) is encouraging for children to meet the 'intensity specific' national PA guidelines of one hour of MVPA per day (Australian Government 2014). Participation in higher intensity PA habits can help reduce the incidence of lifestyle diseases later in life (e.g. type 2 diabetes, obesity) often associated with sedentary habits (Spinks et al. 2007 ). Based upon the enjoyment findings, encouragement from school decision-makers to further include running games and activities during recess opportunities could be a key strategy to promoting school children's engagement in PA.
Many studies have identified the challenges to engage girls in adequate PA during school recess Parrish et al. 2013; Ickes et al. 2013) . Similarly, findings from the present study reveal males participated in significantly higher steps per minute during school lunchtime recess. By exploring children's enjoyment of school playground activities it may highlight effective strategies teachers could use to promote girls' school playground activities at an early age. Promoting girls' school physical activities at an early age can assist with the prevention of transitional declines of PA into secondary school (Pate et al. 2007 ). The present study highlights that females had a significantly higher enjoyment of walking, creating and making things during school playground activities in comparison with males. Creating and making things has previously been reported by teachers to engage girls in the school playground via the creative opportunities facilitated by introducing 'movable playground equipment' , which has also been associated with increases in girls' playground PA (Roberts et al. 2012) . As it has been reported that girls prefer engaging in social behavior during school recess (Roberts et al. 2012) it is possible that the lower intensity level of walking can promote social opportunities during school playground and be a key strategy to developing girls' PA. The present study provides insight for teachers, educational leaders, designers, researchers and play professionals to engage girls in PA during school recess, an important consideration worldwide .
When examining the inter-personal (social) play variables, there were high levels of enjoyment self-reported by the children for playing with and talking with friends during school playground activities. Additionally, there was no significant relationship between children's enjoyment of social play and PA participation. The lack of association could be due to the unpredictable and unstable nature of children's social relationships (Oberle, Schonert-Reichl and Thomson 2010) . Despite children's high level of social play enjoyment, reliability of interpersonal items within the LEAP questionnaire have previously been reported (Hyndman et al. 2013 ) and could be a key factor in children's enjoyment of social play not being a significant predictor of PA participation. Children's social wellbeing can be influenced by a number of variables including level of peer acceptance, victimization, and popularity (Oberle, SchonertReichl and Thomson 2010) . More reliable inter-personal (social) variables need to be researched and identified to add to the social items measured by the LEAP Questionnaire (Hyndman et al. 2013 ).
Children reported a high level of enjoyment for the physical environment/policy variables such as enjoyment of using sporting equipment, sporting and playground facilities, grass areas and natural things (e.g. trees, rocks and gardens). Previous investigations of the density of school playground features revealed that design features can positively influence children's MVPA (Anthamatten et al. 2014 ) and children's utilization of the schoolyard (Colabianchi, Maslow and Swayampakala 2011) . Within the present study, children reported a high level of enjoyment of using sporting equipment and facilities that have been associated with more vigorous physical activities (Rosenblum, Sachs and Schreuer 2010) . Participation in vigorous physical activity (VPA) is also important to meet national MVPA guidelines (Spinks et al. 2007 ).
In addition, children's enjoyment of playing with more sporting equipment and sporting facilities (in addition to playground facilities) predicted a higher amount of steps per minute accumulated during school lunchtime recess. As children's enjoyment of using sporting equipment was seen to significantly predict PA participation, this can inform school decision-makers to consider facilitating further sporting equipment, facilities and opportunities during school recess to encourage children's PA participation. Children's high level of enjoyment for natural environmental features such as grassy areas, trees, rocks and gardens was also consistent with previous studies that have revealed improved engagement and use of playground areas where natural features have been implemented into the school playground (Dyment and Bell 2007) . Interestingly, children self-reported a low level enjoyment for playing in cold or hot conditions, suggesting that moderate weather conditions are important for children to enjoy school playground activities. Therefore, intervening within school playgrounds with strategies to reduce the impact of cold or hot weather conditions (e.g. via sheltered/shaded activity areas, sun protection, hydration opportunities, weatherspecific uniforms) could lead to improved levels of enjoyment of school playground activities for children.
Valid measurement tools are essential to measure the health of children within different populations (Hardman, Horne and Rowlands 2009 ) and the reliable assessment of children's enjoyment of school playground activities, enjoyment of PA and objective PA measurement are strengths of the study. Many studies have measured children's enjoyment of PA using single item measures or scales not validated in the childhood age group (Moore et al. 2009 ), yet there is little research describing the use of multiitem scales to measure children's enjoyment of physical activities (Moore et al. 2009 ). Furthermore, the pedometer does not accurately measure certain modes of PA (e.g. climbing, inclined walking, intensity). Despite this limitation, the measure pedometer steps during school lunchtime recess encompasses the intermittent activity patterns of children, and pedometers are well suited to large population studies of school children due to being cost-effective and convenient (Rowlands and Eston 2007) . The study is the first to examine the relationship between children's enjoyment of school playground activities and enjoyment of general PA with participation in PA during school lunchtime recess.
There were also a number of limitations of this study that should be considered when interpreting the results. The sample size was relatively small and little demographic information was collected of participants other than age and gender. This information could have a potential impact on the relationship between children's enjoyment of school playground activities and enjoyment of general PA with children's PA participation during school lunchtime recess. Additionally, as the study was of crosssectional design at two elementary schools, any generalizing of the findings should be done so with caution. Further research examining the links between children's enjoyment of school playground activities and PA school lunchtime recess is warranted. As pedometers measure step counts, there is the potential for examining the specific intensities of PA via accelerometry or type of activities undertaken via the System of Observing Play and Leisure Activities in Youth (SOPLAY) instrument and whether these variables are associated with children's enjoyment of school playground activities.
Further research establishing the link between playground activities and PA can inform teachers, educational leaders, designers, researchers and play professionals on how to develop school playground areas and activities to enhance children's PA during school recess.
Considering a multi-level framework of the key predictors of children's enjoyment of school playground activities with PA during school lunchtime recess may enable valuable insight for school decision-makers when developing children's school playgrounds. With the finding that children's enjoyment of more vigorous school playground activities can predict PA participation, teacher training programs should be equipping future teachers with the skills to be able to plan, provide and promote vigorous PA opportunities during school recess. Findings from the present study may influence educational philosophies regarding school recess to perceive school playgrounds as an opportunity to facilitate children's enjoyment of school playground activities and subsequently children's PA participation.
Conclusion
Children's enjoyment of school playground activities and enjoyment of PA can be a significant predictor of children's PA during school lunchtime recess. It was discovered that children's enjoyment of more vigorous-type school playground activities including playing tag games, running/sprinting, playing with sporting equipment and man-made equipment such as sporting facilities (and playground equipment) were significant predictors of children's pedometer-determined steps per minute during school lunchtime recess. Males' enjoyment of running and sprinting, lifting and pushing and playing when it was cold was significantly higher than females, while females had significantly higher enjoyment of walking and creating/making things. Additionally, males also accumulated significantly higher pedometer-determined steps per minute during school lunchtime recess in comparison to females. Considering children's enjoyment of school playground activities may enable valuable insight for school decision-makers when developing school playground areas and activities during school recess to promote PA participation.
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